Susceptibility of zona-intact and zona-free in vitro-produced bovine embryos at different stages of development to infection with bovine herpesvirus-1.
The aim of the present study was to determine if BHV-1 is able to replicate within in vitro produced embryos and to investigate the degree to which the zona pellucida (ZP) is able to protect in vitro produced embryos against infection with BHV-1. Both ZP-intact and ZP-free matured oocytes, zygotes (1 d post insemination; 1dpi), 8-cell stage embryos (3 dpi), morulae (6 dpi) were incubated for 1 h in 1 ml of MEM containing 10(7.7) TCID(50)/ml BHV-1 (Cooper strain). Three titers (10(5.7), 10(6.7) and 10(7.7) TCID(50)/ml) of the Cooper strain were used for incubation of hatched blastocysts (9 dpi). Bovine embryonic lung cells (BEL) on microcarriers were inoculated following the same protocol as for the embryos. At 0, 12, 24, 36 and 48 h post inoculation (hpi), groups of embryos and BEL cells were collected for virus titration and for the determination of the percentage of viral antigen positive cells by immunofluorescence. For the 3 developmental stages in ZP-free embryos, similar maximal intracellular virus progeny titers were obtained at 24 to 48 hpi ranging from 10(1.32) to 10(1.43) TCID(50)/ 100 embryonic cells. The intracellular virus titer in the BEL cells peaked at 10(3.08) TCID(50)/ 100 BEL cells. The percentage of cells which expressed viral antigens was 13% in ZP-free hatched blastocysts, 17% in ZP-free morulae and 100% in BEL cells. In ZP-intact embryos, no replication of BHV-1 was detected. These results clearly show that only after removal of the zona pellucida, BHV-1 is able to replicate within the in vitro produced embryos, with only a subset of embryonic cells being fully susceptible.